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Question 1 (3-3 marks) 


Prove the following statements: 
1 . 1 . 2" +a is 0(2") 


2 n+a =2 a 2" <c2" where c> 2° 

So, Vc > 2 a and n>0 2" +a <c2" 
Therefore, 2" +a is 0(2") 


1 . 2 . is 0(w 2 ) 

7=1 

Z 2, ‘ = 2 Z» = i2 T ±li = K(» + l) 

1=1 7=1 

ft 2 < +1) < 2« 2 Vrc > 1 

n 

So, ^2/ is 0(« 2 )and Q(« 2 ) 

7=1 


Therefore, ^2 i is 0(« 2 ) 


n -v - c \ -v 0 * \ 
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Question 2 (3-3-4 marks) 

Given the following java function: 


1. public void bubbleSort (int []data) 

2 . { 

3. for (int i = 0; i < data . length-1; i++) 

4. for (int j = data . length-1 ; j > i; j — ) 

5. if(data[j] < data[j-l]) 

6. swap (data, j, j —1 ) ; 

7. } 


2.1. Find the total number of comparisons performed in the statement number 5. Suppose that 
the length of the array data is n. 

The outer for loop runs n -1 times 

The inner for loop runs n-i -1 times 

n—2 n - 1 

So, the number of comparisons in statement 6 is (n - i - 1) = ^ i = 

/ =0 ;= 1 

2.2. Find the total number of assignments performed in the line 6 in the best case and in the 
worst case. Suppose that swap is a function that accepts as parameters an array and the 
positions of two elements to be swapped. 


Best case: if the array is sorted in increasing order, 0 swap 
Worst case: if the array is sorted in decreasing order, there are 

= swaps 

/=° 

1 . 1 . Find the asymptotic complexity in the worst case of the function bubbleSort. 
i = 0; 1 

i < data . length-1; -> n 

i++ and j = data . length-1; -> («-l) + (w-l) 
j > i; -> 1 + ^ 

-4 -A »(/»-!) 

J 2 

if (data [ j ] < data[j-l]) -> 
swap (data, j, j — 1 ) ; -> - w( ”~ - 1) 

Total number of iterations: 2(n -\)(2 + 3n) = 0(n 2 ) 

3 


Question 3 (14 marks) 

Write a function called swapListX that accepts as parameters: 

- Two objects listl and list2 of type ArrayList, 

- An integer number X. 

Both lists listl and list2 have the same size. The function compares the elements of the same 
index and swap them if their sum is equal to X. The function should return the number of swaps. 
Example: X = 14 


listl 

8 

4 

11 

25 

9 

i i t 

list2 

6 

10 

-1 

-11 

4 


public static int swapListX(ArrayList<Integer> listl, ArrayList<lnteger> list2. Integer X) 

int pos, i, n = 0;; 

Integer elementl, element2; 
for(i = 0; i<listl.size(); i++) 

{ 

elementl = listl .get(i); 
element2 = list2.get(i); 
if(elementl + element2 = X) 

{ 

n++; 

listl .set(i, element2); 
list2.set(i, elementl); 

} 

} 

return n; 

} 
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